built using the principles of project management (Cleland, 1994) . In the late 1950s and 1960s, increasingly complex defense and aerospace projects, such as the Polaris submarine construction and the race to put a man on the moon, required more sophisticated management tools. This era was the impetus for formalizing the current discipline of project management.
While a number of project management tools are based on commonly known Total Quality and Statistical Process Control (SPC) tools, some also were developed by the military and industry. In the late 1950s the military developed the Program Evaluation and Review technique (PERT), and the DuPont Company developed the critical path method (CPM) (Kerzner, 1992) .
Today, project management processes and tools are commonly used in launching new products for consumer production , construction projects of buildings and new homes, and in computer programming for new software programs and products. Many different project management process models are available for use. Companies and organizations tend to adopt a process or model of project management that best fits their situation and business activities.
As the field of project management has matured, it is no longer a skilI just for technical specialists and engineers. Rather, it now requires highly developed behavioral management skilIs, as welI as those that are quantitative and technical (Cleland, 1994) . As project management gains acceptance in the future, more use will be evident within alI types of industries and organizations . Increasingly, it is being used in projects involving health care and human services. Behavioral skilIs in areas such as verbal and non-verbal communication, reflective listening, and conflict resolution are necessary to becoming a proficient project manager. Thus, behavioral skilIs required of nurses in the workplace are good preparation for project management assignments .
WHAT IS A PROJECT?
A project is defined as a focused work activity that is temporary, and has a starting point and end point. It often has time and budget constraints, as well as performance criteria expectations (Pryor, 1993) . Examples of projects for nurses in the workplace are health fairs or cancer screenings, establishing an ergonomics program or blood borne pathogens program. To illustrate, a health fair has an end point and time constraint (e.g., the date of the fair), is a temporary activity, and has a set budget. A health fair also may have performance criteria, such as setting goals of 20% employee attendance and 15 vendors participating. These types of nursing projects require significant preparation and planning to be implemented successfully. Following project implementation, the program is considered to be in a maintenance mode.
WHAT IS PROJECT MANAGEMENT?
Project management is the process of planning and managing project tasks and resources, and communicating the progress and results. This requires coordination of time, tasks, equipment, people, and money. For example, to implement a cancer screening program the nurse needs to establish when the program will be held, what type of screening (breast, colon, skin, etc.) will be performed, and how many additional resources are needed to conduct the program. The resources involved may include cancer prevention organizations in the community, additional staffing, testing equipment, and additional time and space required to conduct the program.
Given the well known axiom that there is never enough time, budget, or resources, if project management is used successfully the outcome is a project completed within the desired time, cost, and performance parameters. As a result, resources are used effectively and efficiently, an important value in today's business environment of "do more, better, faster."
THE BENEFITS OF PROJECT MANAGEMENT
Benefits of using project management include: • All activities are tracked and monitored. • Priorities are set. • Scheduling issues are readily identified. • Problems are identified early. • Accomplishments and project outcomes are measured.
For the nurse in the workplace, using project management skills will increase contribution to the business or organization through producing higher quality health projects and programs that efficiently use scarce resources (time, staffing, money). Also, nursing effec-392 tiveness on the health management team increases as a result of using the same concepts and tools fellow business managers use.
THE TASKS OF PROJECT MANAGEMENT
The five primary functions of the management process-planning, organizing, staffing, controlling, and directing (Goldsmith, 1981) provide the framework for the following project management tasks: • Planning--defining the work requirements, and organizing the resources and staffing needed to do the work.
• Tracking-using tools to track project progress and results.
• Monitoring-regular, periodic evaluation of project progress and comparing actual project status to the predicted timeline and results.
• Making adjustments-based on the monitoring of the project, make changes in tasks or action steps, resources, or timeline. • Communicating the project status to appropriate members of the organization.
The project manager is responsible for coordinating and monitoring the project management tasks for the project to succeed. Usually these tasks are carried out by all members of the project team, not just by the project manager acting alone.
USING PROJECT MANAGEMENT IN THE BUSINESS ENVIRONMENT

The Project Sponsor
In the business environment, a project generally has a project sponsor. This is often an upper level manager who assigns or approves the project initiation. The project sponsor frequently funds or provides a budget for the project and delegates or approves a project manager as the leader (Kerzner, 1992) . The sponsor role operates best when done "at arms length," available to provide guidance as needed, with little day to day involvement.
The Project Manager
The project manager has responsibilities for formulating the project plan and tasks, assigning resources to complete the tasks, monitoring and tracking the project completion, timeline, and budget. Based on an assessment of the project' s progress, the project manager makes adjustments to ensure its success. The project manager also must effectively communicate the status of the project on a periodic basis to the team, sponsor, and appropriate members of the organization.
A challenge to project managers is the ability to function in a matrixed work environment. That is, the members of the project team do not work for the project manager full time, as a project usually isn't a full time job. They most likely have other jobs or duties and report to their own direct manager. As a result, a project manager must be highly skilled in negotiation, time management, and be able to lead effective meetings.
The Project Team
The project team consists of members of the organization with the expertise and commitment required for the project. The project manager may recruit members of the project team or they may be assigned to the team by others, such as the project sponsor. Because members of the project team may come from different parts of the organization and not know each other, effective onboarding strategies followed by team building are crucial for ensuring cohesiveness and productivity.
Project Meetings
Project teams may have several different types of meetings, including team review or status report meetings, working team meetings, subteam meetings, and management review meetings.
A team review or status report meeting is a regular meeting (i.e., weekly, monthly) of all team members for the purpose of reviewing overall task completion, timelines, and identifying major barriers or project problems. These meetings are well structured with defined agenda topics, standard reporting processes, and minute taking. Major problems or issues are not usually worked out at these meetings, but are assigned to separate "working" team meetings devoted to solving the problem. Ideally, project status meetings are held at the same time and place, have a consistent method of documenting meeting proceedings, and begin and end on time.
"Working" team meetings afford the luxury of devoting focused time to working through a problem or issue without the distraction of other project agenda items. These tend to be lengthier, requiring pre-work such as research and data collection to resolve the issue.
Some project issues or problems can be resolved only by specific members of the team, and so a "subteam" may be formed . Subteam meetings are those in which certain project team members who have identified skills and expertise meet separately to solve a project problem. The subteam reports back to the project team on their progress. This is an efficient way to resolve project issues without distracting the entire team from other project activities. AUGUST 1998, VOL. 46, NO.8 Different types of meetings allow project teams to use time effectively, thus moving the project forward without problem solving delays. Meetings should be flexible and held only if there is work to be done, rather than held for the sake of having a meeting (Kerzner, 1992) .
STARTING A PROJECT: CREATION OF THE PROJECT PLAN
Assuming the project has already been proposed and approved or designated for completion, the first major step is the creation of the project plan.
The simplest way to begin creating a project plan is to break the project into "natural" phases, listing the major tasks that must be completed at the beginning, middle, and end of the project. However, before beginning it is important to make sure the goals and objectives of the project are clear (Skelton, 1993) . To do this, two questions must be answered: What is the purpose of the project? What is the project supposed to accomplish or achieve?
Tools that can be used to help with these early project beginnings are the Project Description Report and a Statement of Work. A Project Description Report may vary depending on the company or organization but commonly describes the following (Douglas, 1986 ): • Project name. • Project need and description . • Benefits of the project. • Impact to customers. • Impact to employee s/company. • Time and resources needed to complete project. • Costlbenefit of the project. • Estimate of initial costs. • Financial analysis of the project.
A Statement of Work (SOW) is a narrative description of the work required for the project. It describes the tasks and task requirements (Kerzner, 1992) . Breaking the project down into smaller chunks of work is an easy way to think of this. An analogy could be breaking a loaf of bread into three pieces, and then cutting each piece into thinner slices (see Figure 1 ).
Other tools that can be used to assist with this process are the Work Breakdown Structure (WBS) and the Quality Evolution Chart (QEC). A Work Breakdown Structure (see Figure 2 ) is often a list of the project tasks plotted against a Gantt chart (Kerzner, 1992) .
A QEC, also referred to as an SEC or Strategic Evolution Chart, is simply a tree diagram in which each set of branches is a further breakdown of the successive pro- ject tasks that must be completed (see Figure 3 ) (Brassard, 1989 ).
After the project has been broken down into phases of work (beginning, middle, and end), tools such as the QEC or WBS may be used to subdivide the phases of work into tasks. A project manager may need to consult with the project team members or other organizational experts about necessary tasks and the length of time they may take to accomplish. When the tasks have been defined and their duration determined, the sequence of tasks is decided.
Using resources as needed (such as the project team AUGUST 1998, VOL. 46, NO.8 or other experts), the project manager must answer the following questions:
• Which tasks need to be completed before the others?
• Which tasks can be completed at the same time? • Are there any task constraints to be considered?
• Are there multiple tasks that can be completed at the same time?
• Are there some tasks that can only be done at a certain time or need weeks of advance notice? • Is there a task that, if left uncompleted, will stop a project from proceeding? Next, the project manager must assign team mem- bers based on work capacity and capability to work on each task. At the same time, the project manager must determine equipment and resources needed. For example, some tasks may require additional staffing, or perhaps a piece of equipment needs to be purchased. Following this initial planning, a schedule needs to be set. The number of hours, days, or weeks to finish the project needs to be determined, as well as a completion date. If the completion date or deadline has already been defined by the organization or customer, then the objective is to compress the schedule to meet the deadline date. This may involve doing more tasks concurrently or obtaining more resources (e.g., people, time, equipment, or budget) to get the project done on time. Lastly, the project plan needs to be reviewed regularly for accuracy as 396 adjustments to the schedule are often necessary throughout a project (Pryor, 1993) .
IMPLEMENT AND MANAGE THE PROJECT PLAN
After the project plan has been completed, the implementation and management phases begin. The project manager works with the team to ensure tasks are fully developed and achieved while maximizing the use of resources.
The project manager determines how team meetings will be conducted, including how often status report meetings and other types of meetings will be held. Team member roles and responsibilities must be well defined. It is often helpful for the entire team to spend initial meeting time to reach clarification and agreement on these items. Many project teams have been sidelined when team members have lost clarity about roles, responsibilities, and project objectives. Documenting the "rules of the team" helps to facilitate understanding. The project manager tracks progress by comparing the tasks completed against the schedule, looks for problem areas, and adjusts the schedule if needed. Resources are monitored to make sure they are used efficiently and that any resource conflicts are resolved. Through this tracking and monitoring process, the project manager may make decisions related to rearranging tasks, substituting resources, or obtaining more help. Regular followup with team members is important; it must never be assumed a task has been completed without verification from the responsible team member.
Tools that can be used at this point to enhance team efficiency are Master Schedules and Gantt charts (see Figure 4) . A Gantt chart, named after Henry Gantt (considered one of the fathers of industrial engineering), is simply a list of tasks on a y (or vertical) axis plotted against a calendar displayed on an x (or horizontal) axis (Pryor, 1993) . A Master Schedule is a Gantt chart displaying the scheduling system, listing of activities, and activity time estimates and relationships. When bars are used as a symbol, a Gantt chart may be referred to as a bar chart. Symbols such as diamonds or triangles may be used as "milestones" on a Gantt chart, thus referred to as a milestone chart.
By putting tasks in a visual format, it is clear where the overlaps in time and tasks exist. This format is easily understood by the project team and is an effective way to display how the project is going to be accomplished. These tools also are a way to track resource performance to make sure project goals are being met.
A more in-depth way to identify possible conflicts in schedules or task interdependencies is the Critical Path Method Program Evaluation and Review Technique, or CPMIPERT chart (see Figure 5 ). Developed in the 1950s, its key benefit is that it identifies the sequence of activities that require the greatest expected amount of time (Kerzner, 1992) . The CPM has traditionally been seen as most helpful in very complex projects, such as in construction or building.
PROJECT PROBLEM SOLVING
Barriers to project problems inevitably occur. For example, perhaps a resource is not available on time, resulting in a timeline delay. In these instances, the project manager must be prepared to provide an explanation or decision about what to do next. Problem analysis methods using visual tools such as the fishbone diagram, Pareto chart, or pie chart (see Figures 6-8) can provide clarity and make it easier to explain the root causes of project problems to a project team or sponsor.
The Gap Analysis is a method to analyze and identify the gap between the project plans and results or status and needs to be conducted in concert with all individuals with a vested interest in the project's success. The cause and effect of the "gap" is displayed using other tools such as a fishbone diagram, Pareto chart, or pie chart.
A fishbone diagram is a display of the causes of the problem (the ribs of the fish) and the effect of the project problem (the fish's head) (Brassard, 1989 ) (see Figure 6 ). For instance, a fishbone diagram may be used by a project manager to show the project's sponsor the reasons a project is over budget or behind schedule.
A Pareto chart may be used to show the major causes of a problem broken down into more specific parts. It is a series of bars with heights reflecting the frequency or impact of causes of problems. A nurse in the workplace could use this tool to display the number of workplace injuries and body parts affected to help justify a back safety training program (see Figure 7) .
A pie chart can be used to show the causes of the project problem, once the causes have been identified. Each piece of the "pie" is a cause and is displayed by the size or percentage of the whole pie. For instance, a pie chart could be used to show how funding is being used in a project (see Figure 8 ).
COMMUNICATE PROJECT STATUS
As noted previously, it is paramount to communicate information about the project status on a regular basis to the project team and other appropriate members of the organization. Ability to communicate well affects the PROJECT COSTS A control chart (also called an Upper Control Lirnit/Lower Control Limit) (Salazar, 1989) shows data charted as the degree of variation in a process or as a result of an improvement action. The mean is determined by the arithmetic average, and the upper and lower control limits are determined by a formula. To illustrate an example, the nurse could use this tool to measure the impact of a safety project on an injury trend, such as implementing a back safety training program to address an increasing number of back injuries (see Figure 10 ). outcome of the project: Are resource needs met? Is the completed project well received? To assure a successful outcome , the project manager determine s how best (report format , charts) and how often (weekly, monthly, quarterly) to communicate with the project team, sponsor, interested management, or leadership.
The project sponsor is usually interested not only in the manner in which the project is progressing, but also the way the budget is being used, especially when any barriers may require the sponsor's support. If the project affects a large number of employees or the entire organization, regular interaction through communication vehicles such as a compan y newsletter, communication boards, or scheduled department meetings increase the chance s for a favorable outcome .
Some of the tools a project manager may use to display project progress are time/cost/performance graphs, control charts, and milestone charts. These tools are illustrated as a reference; not every tool is used in every project.
A time/cost/performance graph shows comparison between time and cost or completion to measure and display project status (see Figure 9 ).
THE PROJECT MANAGEMENT CYCLE
After the project plan is implemented, project management is a cycle of reviewing and checking the plan's progress, making adjustments, and communicating the project's progress. The project manager must continue to track progress and monitor resources at whatever frequency matches the timeline for the project. A project with a short timeline (i.e., 2 weeks) may need daily follow up with project team members, whereas a 6 month project may only need bi-weekly follow up.
A number of project management computer software packages have been developed to assist in managing the cyclical nature of project management. Before using these software programs, the project manager must consider several questions: • How many tasks and resources are required for the project ?
• How long is the project timeline? • How easy is the software to operate? • Is the cost of the software ju stified by the size and budget of the project?
A number of software programs are designed for
• Creating and implementing the project plan.
• Reviewing the project plan on a regular basis.
• Checking it for accuracy and perform any problem solving or adjustment s.
• Implementing any plan adjustments, and checking for effectiveness.
• Communicating regularly with the project team, project sponsor, and organization about the project's progress.
• Continuing to review and check the plan, implement, and communicate until the project is complete (see Table) .
As the role of the occupational and environmental health nurse expands to meet increased business expectations and needs, it is critical to develop management skills that maximize the nurse's ability to provide quality health program s. Below is a fictitiou s case study illustrating the use of project management skills in a health promotion enterprise .
CASE STUDY
Susan Jones, RN, COHN-S, a new occupation al health nurse at ABC Machinery Company, has received direction from her plant manager (a fitness enthusi ast) to install an employee fitness center at the plant. The plant manager designated her as the project manager and wants to have the center up and running in 6 months. She has been given a budget of $10,000 . She realizes that this is modest funding for a fitness center, but was told that the funds are only available through the end of the fiscal year in June. Susan is expected to complete this project on time and within budget. She has no project team yet.
Organizing the Project Team
Susan knows that one of the first things to do is set up a project team. She sends out a request to all departments for volunteers. She gets six volunteers and realizes she will also need help from the following department s: Finance (for budget help), Site Maintenance (for space location and set up), Purchasing (for help with purchasing exercise equipment and supplies), and Human Resources (for help with fitness center policies and liability issues).
She contacts the volunteers, their direct managers, and the managers of Finance, Site Maintenance, Purchasing, and Human Resources. She asks them for their support as well as about 2 hours per week (she estimates) of each individual's time for project meetings and activities. The other department managers have committed to be available to the project team on an as needed basis. large projects with greater than 5,000 tasks, such as those seen in complex engineering and computer projects. If the software program takes a great deal of time to learn and operate, it may take away valuable time from actually managing the project itself. As a rule of thumb, it is recommended to consider using a computer software package if the project is greater than 6 months' duration, requires more than four resources, and has over 100 project tasks to complete (Pryor, 1993) . Otherwise, a number of commonly used word processing computer programs exist that display many of the tools described, such as Gantt charts, timeline s, Pareto charts, and pie charts. Project problem identification must be proactive. The project manager must always be thinking ahead about "what if' situations and plan accordingl y so as to anticipate potential problem s or bottlenecks in the project's progress. Nevertheless, despite excellent tracking and control, some problem s or delays still occur as a result of issues outside of the project manager 's or team 's control. For instance , perhaps team members are pulled off the project by their direct manager due to other business or organizational needs. The project manager must decide how to minimize the impact of a lost team member on the project's progress. If the project has been wellmanaged and documented it will be easier to rearrange tasks, substitute resources, and even provide justification to obtain more help.
In summary, the project management cycle may be described as: 
Project Team Meeting
Susan holds the first project team meeting on September 10th. She determines the major phases of the project are: • Phase One-Obtain space large enough for the fitness center.
• Phase Two--Purchase fitness equipment. • Phase Three-Set up center and install equipment.
During the first team meeting, Susan presents the objective of the project (to install an employee fitness center on site by February), and the team decides to meet every Friday at 2:00 pm. Few of the volunteers have ever worked together, so they first spend some time talking about what they do at the company and what they would like to do for the project. They also discuss other tasks that must be accomplished for the Statement of Work (SOW) (see Figure 1 ) and come up with a list Susan later puts into a tree diagram (QEC) (See Figure 3) .
Creating the Project Plan Phase One-Obtain Large Enough Space for the Fitness Center:
• Research other fitness centers in the community in terms of how much square footage and equipment is needed for 20 people to exercise (the team figures that only 5% of the employees will use the center at the same time). • Talk to Site Maintenance Manager to locate an appropriate space. • Determine what room requirements (i.e., windows?, ventilation systems?, lockers and shower facilities?).
Phase Two-Purchase Fitness Equipment: • Tour local exercise facilities and exercise equipment stores to determine what and how much to purchase. • Set up the budget for purchasing equipment, supplies, and setting up the room. • Determine amount of lead time needed for ordering and setting up equipment.
Phase Three-Set up Center and Install Equipment: • Determine extent of room remodeling needed (i.e., dry walling, painting, ventilation) and the related time/budget. • Obtain maintenance resources to complete the remodeling and set up the equipment. • Ensure that someone has ownership for the center to keep it clean and safe, as well as to track employee use. • Communicate to the plant when the center opens and any compliance policies (i.e., sign up sheets, waiver forms).
From these task lists, Susan puts together a WBS and Gantt chart (see Figure 2 ). She realizes that based on the time estimates that the other department managers gave her at the project team meeting, she will need to work AUGUST 1998, VOL. 46, NO.8
TABLE
Project Management Summary Checklist
Is Project Management Needed? If yes to any of the above, use project mangement.
Step One: Create the Project Plan (continued on page 400) quickly on finding a space for the fitness center and purchasing fitness equipment (it will take 3 months).
Implementing and Managing the Project Plan
By the fourth project team meeting, the major tasks from the WBS have been broken down further and each 
Project Management Summary Checklist
team member is responsible for completing some of the tasks. Two subteams have also been formed: a team of four people to tour different fitness centers and exercise equipment stores, and a team of three people to locate an appropriate space at the plant site.
In October, the vendor and type of equipment has been determined by the team, as well as a location for the center, a vacated office adjacent to the locker rooms .
Communicating Project Status
In November, the equipment is selected and ordered . In addition, Susan has met with the Plant Manager to review the status of the project using her WBS and QEC charts , as well as a breakdown of the budget for the project. She has also sent out a communication in the company newsletter informing employees of the progress of the fitness center installation and when it will be available for use.
Project Problem Solving
Everything seems to be going well, except when Susan is informed in December by the equipment vendor that one of the pieces of exercise equipment is no longer available and the new model will cost $1,000 more. She shares this with the team and they decide to ask the Plant Manager for more funding. This change may also delay opening the center by one month. She readjusts the project timeline on the Gantt chart.
ProjectManagementCycre
Susan puts together a fishbone diagram and pie chart and shares the information with the Plant Manager and Finance Manager (see Figures 6 and 8) .
The Plant Manager approves the additional expenditure, and the equipment is ordered . That same day, Susan is informed that two of the project team members have been moved to new job assignments, and no longer have time available to help on the team. She decides to meet with their direct managers to see if someone else may be available to help out. Only one additional person can be freed up to help with the project, so she decides to make do with one person . She shares her documentation and assigns the new team member to the subteam working on setting up the fitness center.
In December, the Maintenance Department paints the vacant office and installs a new air conditioner. Human Resources and Health Services jointly develop an employee policy for fitness center use and waiver forms . The project team agrees to decrease the frequency of meetings to every 2 weeks instead of weekly.
The ordered piece of equipment is still not expected 1.
2.
3. AAOHN Journal 1998; 46(8),391-403. Project management skills are important to develop because occupational and environmental health nurses are increasingly asked to implement and manage health related projects and programs.
Project management is the process of planning and managing project tasks and resources, and communicating the progress and results. This requires the coordination of time, tasks, equipment, people, and budget.
Three main critical skill areas are needed to be an effective project manager: behavioral skills such as negotiation, conflict resolution, and interpersonal problem solving; use of project management tools to manage project tasks and resources; and effective communication skills.
